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(54) Gas turbine inlet air cooling method for combined cycle power plants 



(57) I n a combined cycle power system having a gas 
turbine and one or more bottoming cycle expansion tur- 
bines for driving one or more generators, compressor 
inlet air to the gas turbine is cooled. An extraction (74) 
is taken from the distillation condensation sub-system 
(70) of the Kalina cycle and throttled (82) to a lower pres- 
sure, with a corresponding temperature drop for supply 
to a low pressure evaporator (78) in heat exchange re- 



lation with ambient air (76) flowing to the compressor 
inlet to cool the ambient air. The partially evaporated 
multi-component mixture (84) exiting the low pressure 
evaporator is returned to the spent vapor stream (44) 
from the low pressure expansion turbine for combination 
therewith and condensation (72). Consequently, com- 
pressor inlet air inlet to the gas turbine is cooled, thereby 
increasing mass flow and turbine output. 
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Description 



[0001] The present invention relates to a method of 
cooling compressor inlet air for the gasturbine of a com- 
bined cycle power plant and particularly relates to a 
method employing a stream of dissimilar components in 
the distillation condensation sub-system of the com- 
bined cycle system to absorb heat from gas turbine inlet 
air thereby cooling the compressor inlet air and return- 
ing the dissimilar component vapor to the sub-system. 
[0002] Gas turbine output can be readily increased by 
cooling ambient air entering the gas tu rbin e compressor. 
The air density increases with decreasing temperature 
and results in higher mass flow through the gas turbine. 
The gas turbine output increases with increased mass 
air flow, thus providing higher turbine output with inlet 
air cooling. Gas turbine inlet air cooling has been used 
to increase power output during peak demand periods 
in gasturbine combined cycle power plants. 
[0003] A combined cycle power plant in its simplest 
form consists of a gas turbine, a steam turbine, a gen- 
erator and a heat recovery steam generator (HRSG) 
with the gas turbine and steam turbine coupled to the 
single generator in tandem on a single shaft. Multi-shaft 
arrangements having one or more gas turbine genera- 
tors and a common steam turbine generator have been 
utilized. The thermal efficiency of combined cycle power 
plants is determined by the performance of the gas tur- 
bine in combination with its heat recovery bottoming cy- 
cle. Kalina-type thermodynamic bottoming cycles have 
been studied for combined cycle application. The Kaiina 
cycle employs a working fluid comprised of a mixture of 
dissimilar components, e.g., ammonia and water. A dis- 
tillation condensation sub-system (DCSS) is used to ab- 
sorb, condense and regenerate the working fluid after 
exhausting from the low pressure vapor turbine in the 
Kaiina bottoming cycles. The DCSS system allows the 
working fluid to be condensed at a lower pressure, with 
available cooling water temperature, compared to direct 
condensation. The DCSS system is a significant con- 
tributor to the superior thermal efficiency of Kaiina bot- 
toming cycles compared to conventional Rankine bot- 
toming cycles. Various types of Kalina-type thermody- 
namic cycles are known, including the cycle disclosed 
in U.S. Patent No. 5,095,708. 

[0004] In accordance with the present invention, there 
is provided a gas turbine inlet air cooling system which 
is integrated with a Kaiina bottoming cycle including a 
distillation condensation sub-system (DCSS) for use in 
a Kalina-type combined cycle power plant. The integrat- 
ed gas turbine inlet chilling system hereof which uses 
the DCSS for condensation of the working fluid leaving 
the gas turbine inlet chiller evaporators, affords a more 
economical and efficient system than a non-integrated 
stand-alone cooling system for compressor inlet air. In 
a particular form of the present invention, there is pro- 
vided a gas turbine and at least one vapor turbine, and 
preferably high, intermediate and low pressure turbines, 



coupled to one or more generators for generating elec- 
tric power. The Kaiina bottoming cycle includes a regen- 
erative boiler and a distillation/condensation sub-sys- 
tem which absorbs, condenses and regenerates the 
5 working fluid exhausting from the low pressure vapor 
turbine. In the present method, the multi-component 
working fluid is extracted from the high pressure section 
of the DCSS, preferably a liquid mixture richer in the low- 
er boiling point component, and uses that extraction as 
io the working fluid in the turbine inlet air cooling system. 
The extracted multi-component stream is throttled to the 
DCSS LP section pressure to produce a temperature 
drop, and then is passed through a low pressure evap- 
orator in heat exchange relation with ambient compres- 
15 sor inlet air to cool the air. That is, the heat from the 
turbine inlet air is absorbed, cooling the air stream and 
partially evaporating the rich multi-component mixture. 
The partially evaporated multi-component mixture is 
then admitted to the DCSS low pressure section where 
20 it is combined with the spent stream from the low pres- 
sure turbine and fully condensed in the DCSS low pres- 
sure condensor. While a single-stage gas turbine inlet 
air cooling cycle is described, the present invention can 
be implemented as a multiple-stage system. 
25 [0005] In a preferred embodiment according to the 
present invention, there is provided in a combined cycle 
power generating system having a plurality of turbines, 
including a first turbine and a gas turbine having a com- 
pressor, the turbines being drivingly coupled to one or 
30 more generators for producing electricity, and a distilla- 
tion/condensation sub-system, a method of cooling am- 
bient air entering the gas turbine, comprising the steps 
of (a) expanding a working fluid comprised of a mixture 
of dissimilar components having different boiling points 
35 at the same pressure through the first turbine and gen- 
erating a spent stream of the mixture of dissimilar com- 
ponents, (b) condensing the spent stream in the sub- 
system, (c) passing inlet air for the compressor of the 
gas turbine in heat exchange relation with the con- 
40 densed spent stream in a first heat exchanger to cool 
the inlet air entering the gas turbine compressor and (d) 
flowing the cooled inlet air into the compressor of the 
gas turbine. 

[0006] In a further preferred embodiment according to 
45 the present invention, there is provided in a combined 
cycle power generating system having a plurality of tur- 
bines, including a first turbine and a gas turbine having 
a compressor, the turbines being drivingly coupled to 
one or more generators for producing electricity, and a 
50 distillation/condensation sub-system, a method of cool- 
ing another fluid distinct from fluids of the distillation/ 
condensation sub-system, comprising the steps of (a) 
expanding a working fluid comprised of a mixture of dis- 
similar components having different boiling points at the 
55 same pressure through the first turbine and generating 
a spent stream of the mixture of dissimilar components, 

(b) condensing the spent stream in the sub-system and 

(c) passing another fluid in heat exchange relation with 
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the condensed spent stream in a first heat exchanger to 
cool another fluid. 

[0007] In a still further preferred embodiment accord- 
ing to the present invention, there is provided in a com- 
bined cycle power generating system having a plurality 
of turbines, including a vapor turbine and a gas turbine 
having a compressor, the turbines being drivingly cou- 
pled to one or more generators for producing electric or 
mechanical work and a distillation/condensation sub- 
system, a method of cooling ambient air entering the gas 
turbine, comprising the steps of (a) expanding a working 
fluid comprised of a mixture of dissimilar components 
having different boiling points at the same pressure 
through the vaporturbine and generating a spent stream 
of the mixture of dissimilar components, (b) condensing 
the spent stream in a low pressure section of the distil- 
lation/condensation sub-system, (c) passing inlet air for 
the compressor of the gas turbine in heat exchange re- 
lation with a condensed and throttled spent stream from 
a higher pressure section of the distillation/condensa- 
tion sub-system in a first heat exchanger to cool the inlet 
air entering the gas turbine compressor and (d) flowing 
the cooled inlet air into the compressor of the gas tur- 
bine. 

[0008] Accordingly, it is a primary object of the present 
invention to provide- a novel and improved gas turbine 
inlet air cooling system integrated with a Kalina bottom- 
ing cycle for use in Kalina combined cycle power plants. 
[0009] An embodiment of the invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying drawings, in which:- 

FIGURE 1 is a schematic illustration of a combined 
cycle power plant employing a Kalina-type thermo- 
dynamic cycle illustrating a gas turbine inlet air cool- 
ing system integrated with the Kalina bottoming cy- 
cle according to the present invention; 

FIGURE 2 is schematic illustration of a single-stage 
chiller system for the compressor inlet air using the 
Kalina bottoming cycle multi-component stream to 
absorb heat from the inlet air; 

FIGURE 3A is a detailed schematic illustration of 
the Kalina cycle DCSS; 

FIGURE 3B is a continuation of Figure 3A illustrat- 
ing a two-stage gas turbine inlet air cooling system 
integrated in the Kalina cycle DCSS; 

FIGURE 3C is a schematic illustration of a distilla- 
tion system for use with the chiller sub-system of 
the Kalina bottoming cycle. 

[0010] Referring now to the drawing figures, particu- 
larly to Figure 1, there is illustrated a combined cycle 
power plant employing a Kalina-type thermodynamic 
cycle for driving a generator and comprised of a gas tur- 



bine GT having a compressor 1 2 and high, intermediate 
and low pressure vapor turbines HP, IP and LP, respec- 
tively, all coupled to one or more generators for gener- 
ating electrical power or performing mechanical work. 

s The system includes a Kalina bottoming cycle, i.e., a 
thermodynamic cycle which includes the HP, IP and LP 
vapor turbines, a boiler 14 and a distillation/condensa- 
tion sub-system 16 (DCSS). As appreciated from the 
foregoing reference to the Kalina cycle, a multi-compo- 

10 nent working fluid mixture is used that comprises a low 
boiling point fluid and a relatively higher boiling point flu- 
id. For example, a mixture of ammonia/water may be 
used, although other mixtures will occur to those skilled 
in this art. 

is [0011] As illustrated in Figure 1, a completely con- 
densed working fluid passes through the boiler 14, the 
boiler including a preheater section 18, an evaporator 
section 20, a reheater section 22 and a superheater sec- 
tion 24. Heat is supplied to the boiler 1 4 from the exhaust 

20 of the gas turbine GT as indicated by line 26. Preheated 
working fluid passing through preheater section 18 is di- 
vided into a first stream for entering evaporator section 
20 and a second stream entering a regenerative boiler 
28 via line 30. The first stream in the evaporator section 

25 20 is heated by the countercurrent flow of the exhaust 
gases from the gas turbine via line 26. The second fluid 
stream 30 flowing through the regenerative boiler 28 is 
heated by the exhaust stream from the intermediate 
pressure turbine IP via line 32 which flows through the 

30 regenerative boiler 28 in countercurrent relation to the 
flow of the second stream 30. The evaporated fluid of 
the first and second streams is then recombined in the 
boiler 14, the-fluid of the second stream returning from 
tne boiler via line 34. The recombined stream of working 

35 fluid passes through the superheater 24 where it is fi- 
nally superheated by heat exchange with part of the gas 
turbine exhaust stream 26 for flow via line 27 to the inlet 
of the high pressure turbine HP, where it is expanded to 
convert thermal energy into mechanical energy to drive 

40 the turbine. The expanded working fluid stream from the 
high pressure turbine HP returns to boiler 14 via line 38 
and is reheated in reheater section 22 lying in heat ex- 
change with the gas turbine exhaust via line 26. The re- 
heated working fluid then flows to the inlet of the inter- 

45 mediate pressure turbine IP via line 40. The working flu- 
id expanded through the intermediate pressure turbine 
IP passes to the regenerative boiler 28 via line 32 in heat 
exchange relation with the second working fluid stream 
supplied boiler 28 via line 30. The working fluid from the 

50 |p turbine is thus cooled, providing the heat necessary 
for the evaporation of the working fluid in line 30. From 
the regenerative boiler 28, the working fluid passes via 
line 42 to the inlet of the low pressure turbine LP, where 
it is expanded to a final fluid pressure level. The expand- 

55 ed fluid from the low pressure turbine LP passes to the 
distillation/condensation sub-system 16 via line 44, 
where the fluid stream is condensed, pumped to a high- 
er pressure and sent to the preheater section 1 8 via line 
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46 to continue the cycle. 

[0012] The Kalina cycle gas turbine compressor inlet 
air chilling apparatus and method, in its most basic form, 
is illustrated in Figure 2, using a general DCSS system. 
The Kalina cycle DCSS system is used to absorb, con- 
dense and regenerate the working fluid leaving the LP 
vapor turbine. A DCSS system has a minimum of two 
pressure levels at which the working fluid mixture of two 
different compositions is completely condensed (e.g., 
the illustrated HP section 70 and LP section 72). The 
more efficient DCSS systems have three pressure lev- 
els and mixture compositions at which complete con- 
densation occurs (e.g., HP section 70, IP section 71 and 
LP section 72). A DCSS mixture stream is assigned to 
a particular pressure section by determining the final 
condenser which sets the pressure of that stream (e.g., 
the LP condenser 72 sets the pressure of the vapor tur- 
bine exhaust line and, hence, the turbine exhaust line is 
considered to be in the LP section of the DCSS). The 
present invention can be applied to any DCSS system 
with two or more pressure level condensers. 
[0013] A saturated or sub-cooled liquid stream 74 rich 
in the lower boiling point component (e.g., ammonia- 
rich) is extracted from the high pressure section 70 of 
the DCSS system (an extraction from the final HP con- 
denser is preferred). This stream 74 is then throttled to 
the DCSS LP section pressure, which results in a tem- 
perature drop required to absorb heat from the ambient 
air entering the GT compressor. GT compressor inlet air 
stream 76 is cooled in heat exchanger, i.e., evaporator 
78, in countercurrent or co-current relation to the cold 
mixture stream 80 from the throttling element 82. The 
multi-component mixture (two-phase or vapor state) 
leaving the evaporator 78 via line 84 is sent to the low 
pressure section 72 of the DCSS, where it combines 
with the low pressure vapor turbine exhaust of line 44 
at an appropriate location in the DCSS LP section 72 for 
condensation. 

[0014] This results in the use of the DCSS system for 
the dual purpose of condensing the vapor turbine ex- 
haust and chilling the compressor air inlet stream, which 
affords an efficient and economical system design. 
[0015] An additional optional feature for this basic 
system is to sub-cool stream 74 with countercurrent 
heat exchange with a split stream from lines 80 or 84. 
This feature increases the cooling capacity of the sys- 
tem. 

[001 6] Referring to a preferred embodiment of the dis- 
tillation/condensation sub-system 16 illustrated in Fig- 
ure 3A, the low pressure spent stream 44 passes 
through heat exchangers 222, 223 and 225, where that 
stream releases heat of condensation and which stream 
is mixed at a stream mixer 240 with a liquid stream 118. 
This produces a precondensed stream which is con- 
densed in condensor 228. Condensor 228, along with 
condensors 226 and 227, may be cooled by a cooling 
stream, e.g., of water, in line 100 having a circulating 
water inlet 1 02 and a outlet 1 04. The condensed stream 



is split at 229 and is pumped to a higher pressure by 
pump 233 for flow in parallel via line 106 through heat 
exchangers 225 and 225a, producing a preheated 
stream in line 110. This partially evaporated stream 110 
5 is supplied to a gravity separator 230 where liquid is sep- 
arated from the vapor. Thus, a vapor stream 112 exits 
gravity separator 230 for enrichment with a low boiling 
component, i.e., ammonia, in an ammonia/water mix- 
ture, via line 114 for flow through heat exchanger 227. 
fo The liquid stream from the gravity separator 230 in line 
118 flows through a heat exchanger 225b and rejoins 
the spent stream 44 at mixer 240. The ammonia-en- 
riched vapor stream 11 2 is joined with part of the mixing 
stream via line 1 1 4 and is fully condensed by condensor 
is 227 whereby this lean stream 1 20 exits condensor 227 
and is pumped by pump 231 at higher pressure through 
a further heat exchanger 225c. The lean stream 1 24 ex- 
iting condensor 225c passes in heat exchange relation 
through heat exchanger 223 for flow to a gravity sepa- 
20 rator 300. The ammonia-enriched vapor stream 1 26 ex- 
iting gravity separator 300 joins with a vapor stream 1 28, 
generated at a further gravity separator 302 for flow 
through heat exchangers 304, 225c and 226, where it 
is finally pumped via pump 306 and line 308 through 
25 heat exchanger 225b and ultimately to the heat recovery 
boiler 14. The water-enriched liquid in line 312 flowing 
from gravity separator 300 flows via line 314 via a sep- 
arator 316 for flow through heat exchangers 318, 320 
and 222 for flow via line 322 into gravity separator 302. 
30 The water-enriched liquid stream from separator 302 
passes through heat exchanger 320 via line 330 where 
it joins the spent stream 44 cooled by heat exchanger 
222. 

[0017] The condensed stream split at 229 is also 
35 pumped by pump 340 in line 341 through condensor 
225C to a junction 344 where it splits into two sub- 
streams 346 and 348, the latter terminating at a junction 
350. Also flowing to junction 350 by way of pump 352 is 
water-enriched stream 354 separated from line 118 at 
40 the liquid outlet of gravity separator 230. A water-en- 
riched stream flows from junction 350 via line 360, 
through condensor 304 to a junction 362 with the water- 
enriched stream from separator 300 for combined flow 
through condensors 31 8, 320 and 322 as previously de- 
45 scribed. Thus, the working fluid from the low pressure 
turbine LP is absorbed, condensed and regenerated by 
the DCSS and the boiler 14. 

[0018] Referring now to Figure 3B, there is illustrated 
a two-stage chiller system for cooling the compressor 

50 inlet air. While two stages are illustrated, it will be ap- 
preciated that multiple stages in excess of two stages 
may be utilized. In the two-stage chiller system, there is 
provided a low pressure evaporator 300 and a very low 
pressure evaporator 302. The multi-component working 

55 fluid is extracted from the DCSS and particularly from 
the high pressure condensor 226 and is used as the 
working fluid in the turbine inlet air cooling system. Thus, 
the multi-component fluid, preferably a mixture richer in 
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the lower boiling point component than the higher boiling 
point component, i.e., an ammonia-rich mixture, is inlet 
via line 304 and throttled at T to the low pressure evap- 
orator 300. Throttling of stream 304 results in a temper- 
ature drop to line 305. Ambient air in line 306 is passed 
through the low pressure evaporator 300 in heat ex- 
change relation with the multi-component mixture of line 
305. The heat from the ambient compressor inlet air is 
absorbed, i.e., cools the inlet air stream, and partially 
evaporates the multi-component mixture to form a first 
heated partially evaporated stream 308. This partially 
evaporated heated stream 308 is sent into a low pres- 
sure chiller separator 312. 

[0019] Separator 312 separates the partially evapo- 
rated first heated stream in line 308 into a saturated va- 
por stream in line 314 and a saturated liquid stream in 
line 316. The saturated vapor in line 314 is returned to 
the low pressure section, i.e., prior to the inlet to con- 
densor 228 of the DCSS, where it is combined with the 
spent stream 44 and fully condensed in the DCSS low 
pressure condensor 228. The saturated liquid stream 
316 may be throttled at 320 to produce a further tem- 
perature drop in the liquid stream. The cooled saturated 
liquid in stream 316 is then passed through the very low 
pressure evaporator 302 in heat exchange with the 
cooled ambient air received from the low pressure evap- 
orator 300 to further cool the compressor inlet air. The 
partially evaporated second heated stream 322 leaving 
the very low pressure evaporator 302 is mixed with a 
low boiling point component lean stream of a standard 
distillation system DS (Figure 3C) which forms no part 
of the present invention. 

[0020] The distillation system DS may comprise, for 
example, a bottoms reboiler 324 for receiving heat from 
the exhaust of the IP turbine via line 326 (Figures 1 and 
3C). The outlet from the bottoms reboiler passes via line 
328 to the inlet of the low pressure turbine. The distilla- 
tion system DS employs a distillation tower 330 for re- 
turning the vapor to the DCSS system or as a liquid if 
an overhead condensor is part of the distillation system. 
The vapor is returned via line 332 for combining in line 
44 with the multi -component spent vapor from the low 
pressure turbine. 

[0021] As an alternate to sending stream 322 to the 
standard distillation system, this stream could be sent 
to the bottoming cycle vapor turbine seal leakage con- 
densation system for condensation. 
[0022] It will be appreciated that cooling applications, 
other than cooling the compressor inlet air, may be ac- 
complished by the present invention. For example, con- 
densation of other fluid streams such as vent streams, 
and in refrigeration processes may be accomplished. 



Claims 

1 . In a combined cycle power generating system hav- 
ing a plurality of turbines, including a first turbine 



and a gas turbine having a compressor, said tur- 
bines being drivingly coupled to one or more gen- 
erators for producing electricity, and a distillation/ 
condensation sub-system, a method of cooling am- 
s bient air entering the gas turbine, comprising the 
steps.of: 

(a) expanding a working fluid comprised of a 
mixture of dissimilar components having differ- 

10 ent boiling points at the same pressure through 

said first turbine and generating a spent stream 
of said mixture of dissimilar components; 

(b) condensing said spent stream in said sub- 
15 system; 

(c) passing inlet air for the compressor of the 
gas turbine in heat exchange relation with said 
condensed spent stream in a first heat ex- 

20 changer to cool the inlet air entering the gas tur- 

bine compressor; and 

(d) flowing the cooled inlet air into the compres- 
sor of the gas turbine. 

25 

2. A method according to Claim 1 including passing 
the spent stream of step (a) through low and high- 
pressure condensors to provide first and second 
condensed spent streams, respectively, and pass- 
30 ing the compressor inlet air in heat exchange rela- 
tion in said first heat exchanger with the second 
condensed spent stream forming a first heated 
stream of dissimilar components. 

35 3. A method according to Claim 2 including, subse- 
quent to step (c), separating the first heated stream 
of dissimilar components into a saturated vapor 
stream and a saturated liquid stream and combining 
the saturated vapor stream with the spent stream 

40 expanded through said first turbine. 

4. A method according to Claim 2 including, subse- 
quent to step (c), separating the first heated stream 
of dissimilar components into a saturated vapor 

45 stream and a saturated liquid stream and passing 
the cooled inlet air from said first heat exchanger in 
heat exchange relation in a second heat exchanger 
with the saturated liquid stream to further cool the 
compressor inlet air prior to flowing the cooled air 

50 into the compressor of the gas turbine. 

5. A method according to Claim 4 including combining 
the saturated vapor stream from said first heat ex- 
changer with the spent stream of said mixture of dis- 
55 similar components. 

6. A method according to Claim 1 including condens- 
ing said spent stream in said sub-system to form a 
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stream rich in the lower boiling point component and 
passing the inlet air for the compressor of the gas 
turbine in heat exchange relation with said con- 
densed spent stream rich in the lower boiling point 
component. 

7. In a combined cycle power generating system hav- 
ing a plurality of turbines, including a first turbine 
and a gas turbine having a compressor, said tur- 
bines being drivingly coupled to one or more gen- 
erators for producing electricity, and a distillation/ 
condensation sub-system, a method of cooling an- 
other fluid distinct from fluids of the distillation/con- 
densation sub-system, comprising the steps of: 

(a) expanding a working fluid comprised of a 
mixture of dissimilar components having differ- 
ent boiling points at the same pressure through 
said first turbine and generating a spent stream 
of said mixture of dissimilar components; 

(b) condensing said spent stream in said sub- 
system; and 

(c) passing said another fluid in heat exchange 
relation with said condensed spent stream in a 
first heat exchanger to cool said another fluid. 

8. A method according to Claim 7 including passing 
the spent stream of step (a) through low and high- 
pressure condensors to provide first and second 
condensed spent streams, respectively, and pass- 
ing the another fluid in heat exchange relation in 
said first heat exchanger with the second con- 
densed spent stream forming a first heated stream 
of dissimilar components. 

9. A method according to Claim 8 including, subse- 
quent to step (c), separating the first heated stream 
of dissimilar components into a saturated vapor 
stream and a saturated liquid stream and combining 
the saturated vapor stream with the spent stream 
expanded through said first turbine. 

10. A method according to Claim 9 including, subse- 
quent to step (c), separating the first heated stream 
of dissimilar components into a saturated vapor 
stream and a saturated liquid stream and passing 
the another fluid from said first heat exchanger in 
heat exchange relation in a second heat exchanger 
with the saturated liquid stream to further cool the 
another fluid. 

11. A method according to Claim 10 including combin- 
ing the saturated vapor stream from said first heat 
exchanger with the working fluid expanded through 
said first turbine. 



12. 



30 



35 



40 



45 



50 



55 



In a combined cycle power generating system hav- 
ing a plurality of turbines, including a vapor turbine 
and a gas turbine having a compressor, said tur- 
bines being drivingly coupled to one or more gen- 
erators for producing electric or mechanical work 
and a distillation/condensation sub-system, a meth- 
od of cooling ambient air entering the gas turbine, 
comprising the steps of: 

(a) expanding a working fluid comprised of a 
mixture of dissimilar components having differ- 
ent boiling points at the same pressure through 
said vapor turbine and generating a spent 
stream of said mixture of dissimilar compo- 
nents; 

(b) condensing said spent stream in a low pres- 
sure section of the distillation/condensation 
sub-system; 

(c) passing inlet air for the compressor of the 
gas turbine in heat exchange relation with a 
condensed and throttled spent stream from a 
higher pressure section of the distillation/con- 
densation sub-system in a first heat exchanger 
to cool the inlet air entering the gas turbine 
compressor; and 

(d) flowing the cooled inlet air into the compres- 
sor of the gas turbine. 

13. A method according to Claim 12 including passing 
the spent stream of step (a) through said low and 
higher pressure sections to provide first and second 
condensed spent streams, respectively, with said 
second condensed spent stream constituting said 
condensed and throttled spent stream from said 
high pressure section, and passing the compressor 
inlet air in heat exchange relation in said first heat 
exchanger with the second condensed and throttled 
spent stream forming a first heated stream of dis- 
similar components. 

14. A method according to Claim 13 including, subse- 
quent to step (c), combining the first heat stream of 
dissimilar components with the spent stream ex- 
panded through said vapor turbine and condensing 
the combined stream in the low pressure section of 
the distillation/condensation sub-system. 

1 5. A method according to Claim 1 2 including condens- 
ing said spent stream in said distillation/condensa- 
tion sub-system to form said second stream rich in 
the lower boiling point component and passing the 
inlet airforthe compressor of the gas turbine in heat 
exchange relation with said condensed and throt- 
tled spent stream rich in the lower boiling point com- 
ponent. 
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16. A method according to Claim 13 including, subse- 
quent to step (c), separating the first heated stream 
of dissimilar components into a saturated vapor 
stream and a third condensed liquid stream and 
combining the saturated vapor stream with the s + 
spent stream expanded through said vapor turbine 

and condensing the combined stream in the low 
pressure section of the distillation/condensation 
sub-system. 

17. A method according to Claim 13 including, subse- 
quent to step (c), separating the first heated stream 
of dissimilar components into a saturated vapor 
stream and a saturated liquid stream and passing 
the cooled inlet air from said first heat exchanger in is 
heat exchange relation in a second heat exchanger 
with the third condensed liquid stream to further 
cool the compressor inlet air prior to flowing the 
cooled air into the compressor of the gas turbine. 

20 

1 8. A method according to Claim 1 7 wherein the second 
heat exchanger generates a second partially evap- 
orated heated stream of dissimilar components, fi- 
nally condensing said second partially evaporated 
heated stream of dissimilar components in a distil- 25 
lation system with a condenser operating at a pres- 
sure lower than the distillation/condensation sub- 
system. 
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